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henoe a local source of salt and hugp volumes of water. The pnxlucts and processes of 
the present invention ameliorate if not eliminate some of the disadvantages of prior art 
of ep(»cy products and processes. 



5 BRIEF DESCRIFnON OF THE INVENTION 

(Replaced Paragraph) 

The present uovention relates to the preparation of ethers and esters of 

diallylphenols and the epoxidation of the diallyl moiety to provide bis-epoxide ether 

and ester intermeditiiEs useliil in the preparation of epoxy resins. The epoxy ethers 
10 and esters of caii>oxyHc, caibonic, phosphoric and sulfiiric acids of the present 

invention are represented by the following formulas: 

CH2CHCH2'Ar-CH2CHCH2 (I) 
\ / I \ / 

O OR O 

IS 

CHaCHCHa-Ajr-CHaCHCHj (II) 
\ / I \ / 

O O-CO-R O 

20 CH2CHCH2-Ar-CH2CHCH2 (III), 

\ / I \ / 

O OCO-OR O 



CH2CHCH2-Ar~CH2CHCH2 (IV), 
25 \ / I \ / 

O OSO2R O 



CHjCHCHj - Ar - CH2CHCH2 (V) 
30 \ / I \ / 

O OPORR' O 
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CHzCHCWb - Ar'^ CHjCHCHi (^0 

\ / I w 

O {OX}2 o 

5 where Ar is a trivalent ajomatic radical of 6-20 carbon atoms, Ar* is a bridged 

diaromattc radical having the formula Ar -Y- Ar and Y is O, CO, S, SO2, -(CHi)y , 
or -C( R^'V and y Is from 0 to 6, and R and R' are the same or different alkyi, aryl, 
alkylene aryl, aiylene alkyl, alkylene alkoxy> alkylene aryloxy, arylene alkoxy and 
aiylene aryloxy aiyl, radicals having from 6-20 carbon atoms X is -R, -COR» - 

10 ^rioD .cri^p, -POtttt> and R^^ ismethvl. 



DETAILED DESCRIPTION OF THE INVENTION 

1 5 The synthesis of diepoxides described in the present invention requires the 

introduction of the allylic moiety to the aromatic ring that is converted in a subsequent 
reaction to the 2,3-epoxypropyl moiety. The allylation of phenols is well documented 
in the literature utilizing allyl aryl ethers , that on heating, rearrange to allyl phenols. 
The reaction is called the Clmson Rearrangement (Advanced Organic Chemistry, 3'** 

20 Edition, by J. March, John Wiley & Sons 1985). Allyl aryl ethers are readily prepared 
from the phenate salt and allyl derivatives, 

CfiHsOH + CH2=CHCH2X + base ^ CeHsOCHzCHKrHj where X- chloride, 
brovnidCf acetate, tosylate etc. 

CtfH^OCHaCH-CHa +heat CH2K:HCH2<:«H50H 
25 The preparation of the novel diepoxides described in the present invention utilizes the 
Claison rearrangement and the allyl ether ^Aesis in one of two ways depending on 
the structure of the aromatic substrate. If the starting aromatic is a monophenoK the 
allylation- rearrangement is carried out a second time to obtain the diallyl product as 
ilhistraled below for phenol. 



30 



Phenol + allyl chloride + base allyl phenyl ether 
Allylphenyl ether + heat + solvent 2-allyl phenol 
2^ilyl phenol + allyl chloride -> 2-alIyl phenyl ether 



BWS03^ 



PAGE 5(12 ' RCVD AT 6/19120064:38:13 PM [Eastern Daylight Time]' SVR:USPTO-EFXRF-6/35 ' DNIS:2738300' CSID:S178356030' DURATION (mni-ss):OS-00 



06/19/2006 16:37 5178356030 



BW 5ANDT 



PAGE 



henoe a local source of salt and huge volumes of water. The products and processes of 
die present invention ameliorate if not eliminate some of the disadvantages of prior art 
of epoxy products and processes. 

5 BRIEF DESCRIPTION OF THE INVENTION 

The present invention relates to the preparation of ethers and esters of 

diallylphenols and the epoxidation of the diallyl moie^ to provide bts-epoxide ether 

and ester intermediates useiiil in the preparation of epoxy resins. The epoxy ethers 

and esters of cartwxylic, carbonic, phosphoric and sulfuric acids of the present 

1 0 inventicm are represmted by the following fonnutas: 

CHaCHCHa-Ar-CHaCHCHj (1) 
\ / I \ / 

O OR O 

15 CM2CHCH2-Ar.CH2CHCH2 (11) 

\ / I \ / 

O OCO-R O 

CH2CHCH2-Ar-CH2CHCH2 (III), 
20 \ / I \ / 

O OCO-OR O 



CH2CHCH2-Ar-CH2CHCH2 (IV), 
\ / I \ / 

25 O OSQ2R O 



CH2CHCH2 ' At - CHjCHCH2 (V) 
\ / I \/ 

30 O OI»ORR* O 
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CH2CHCH2 - At'- CH2CHCH2 (VI) 
\ / I \ / 

O {OX}2 o 

5 where Ar is a trivalent aromatic radical of 6-20 carbon atoms, Ar' is a bridged 

diaromotic radical having the formula Ar -Y- Ar and Y is O, CO, S, SO2, -(CH2)y • 
or -C( R*')2- and y is from 0 to 6, and R and R' are the same or different alkyl, aryl, 
alkylene aryl, arylcne alkyl, alkylene alkoxy, alkylene aryloxy, arylene alkoxy and 
arylene aryloxy aiyl, radicals having from 6-20 carbon atoms^ X is -R, -COR» - 

1 0 COOR» -SQ2R, -PORR^ and R" is methyl. 

DETAILED DESCRIPTION OF THE INVENTION 

1 S The synthesis of diepoxides described in the present invention requires the 

introduction of the allylic moiety to the aromatic ring that is converted in a subsequent 
reaction to the 2,3-epoxypropyl moiety. The allylation of phenols is well documented 
in the literature utilizing altyl aiyl ethers , that on heating, rearrange to allyl phenols. 
The reaction is called the Claison Rearrangement (Advanced Organic Chemistry^ 3"* 

20 Edition, by J. March, John Wiley & Sons 1 985), AHyl aryl ethers are readily prepared 
firom the phenate salt and altyl derivatives. 

C6H5OH + CH2=CHCH2X + base CeHsOCHaCH^CHa where X= chloride, 
bromide* acetate, tosylate etc. 

C6H50CH2CH"«CH2 +heat CH2-<:HCH2-C6H50H 
25 The preparation of the novel diepoxides described in the present invention utilizes the 
Claison rearrangement and the allyl ether synthesis in one of two ways depending on 
the structure of the aromatic substrate. If the starting arotnatic is a monophenol, the 
allylation- rearrangement is carried out a second time to obtain the diallyl product as 
illustrated below for phenol. 

30 

Phenol + allyl chloride + base allyl phenyl ether 
Allylphenyl ether + heat + solvent 2-allyl phenol 
2-allyl phenol + allyl chloride 2-alIyl phenyl ether 
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